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ABSTRACT: The impulse response measurement is often carried out to characterize
the room acoustics or noise propagation. If the impulse response can be predicted by
numerical calculation accurately, that can help us to consider acoustic designs. The finite
difference method in time domain is often used in wave acoustic simulations. The accuracy
of this method is improved by the a compact finite difference and the symplectic inte-
gration technique. The source term in the simulation is carefully investigated also. The
frequency spectrum and the directivity is controlled by the pair point sources adjusting








$\rho\frac=-\nabla p$ , $\frac=-\rho cdivv+\rho cQ$ (1)







$\alpha f+f+\alpha f=b\frac+a\frac+e$ (2)
$\alpha$ $e$













$Q=Q+\tau\tilde g(P)$ , (5)
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$P=p(t),$ $Q=q(t),$ $P=p(t+\tau),$ $Q=q(t+\tau)$ (6)
$p,$ $q$ $p$ $q$
$v$








$p(t)=p(t)-\Delta t\rho cdivv$ (7)







Fig.2 Sound source model in BEM. The vibrating velocity
boundary condition is set at each surface of the cube.
BEM Fig 3
74
Fig.3 Sound pressure distributions by BEM.
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$H(n)$ $N=2$ ( $l$ )
$H(n)=\{\begin{array}{l}\exp(i4m\pi n/N), 0\leq n\leq N/2H(N-n), N/2<n\leq N\end{array}$ (9)
$m$



















Fig.4 Time representations of (a) band
limited input signal and linear convolution
with the time reversed signal.
$w( \omega)=\frac$ (13)
$N$
Fig.5 Volume velocity for band limited time
Fig 5stretched signal
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$u(r)=-AkH(kr)e$ (14)
$A=-u/(kH(ka))$ $p$ 1
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Optimized Compact Difference $+$ S. I.














Fig.10 Directivity at lm.
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Fig.11
Fig.11 Sound pressure level distribution.
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